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DETAILED ACTION 
Response to Amendment 

Amendment filed on November 18 2009 is acl^nowledged. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
Invention was made to a person having ordinary skill In the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner In which the Invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 16-21, 23-24 and 29-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Dugue et al 6,910,879 in view of Khinkis 4,761,132. Dugue teaches 
the invention as claimed (fig 1-6). 

With regard to claim 16 Dugue discloses (fig 3) a jet of fuel and at least two jets 
of oxygen-rich oxygenated gas, the first jet of oxygen-rich oxygenated gas 32 (through 
28), called the primary jet, being injected so as to be in contact with the jet of fuel 31 
(column 7 lines 10-12) and so as to generate incomplete first combustion (column 8 
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lines 50-51), tine gases output by tliis first combustion still including at least one portion 
of the fuel, and the second jet of oxygen-rich oxygenated gas 30 (through 27) being 
injected at a distance LI (d1) from the jet of fuel so as to combust with a first portion of 
the fuel present in the gases output by the first combustion, wherein an oxygen-lean 
(column 4 lines 48-59) oxygenated gas (secondary) is injected (through 26) at a 
distance L2 (d2) from the jet of fuel so as to combust with a second portion of the fuel 
present in the gases output by the first combustion, and in that L2 is greater than LI 
(see fig 3b). 

Dugue does not specifically disclose that the primary jets inject oxygen-rich 
oxygenated gas even though he suggests that (see column 3 lines 46-52). 

Khinkis discloses an oxygen enriched combustion system (fig 1) wherein oxygen- 
rich gas is first provided for sub-stoichiometric combustion of the fuel (column 3 lines 
46-51 ) before the fuel is further reacted with oxidizer (see fig 1 ). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Dugue's invention by using oxygen-rich oxygenated gas for the 
primary sub-stoichiometric combustion in order to provide a furnace with enhanced 
efficiency and reduced NOx emission as taught by Khinkis (column 1 lines 10-13). 

With regard to claim 16 Dugue does not specifically discloses that the area of the 
cross section of the injection orifice for the oxygen-lean oxygenated gas is between 4 
and 1 00 times the area of the injection cross section for the second jet of oxygen-rich 
oxygenated gas. However, fig 3b shows that the diameter of the second jet of oxygen- 
rich orifice 30 is d3 the diameter of the oxygen-lean orifice 38 is D. One notes from 



Application/Control Number: 10/582,259 Page 4 

Art Unit: 3743 

columns 3 lines 5-45 and column 5 lines 16-26 that the maximum value of D = d2/5; d3 
> d1/10; d2 > d1 (but in fig 3b d2 > d1); hence D is greater than d3. Therefore Dugue's 
disclosure suggests that the area of the cross section of the injection orifice for the 
oxygen-lean oxygenated gas is larger than that of the second jet of oxygen-rich 
oxygenated gas injection orifice. 

The limitation that the oxygen-lean oxygenated gas injection orifice area to be 
between 4 and 100 times the injection cross section area of the second jet of oxygen- 
rich gas is deemed a matter of optimization within prior art conditions; "where the 
general conditions of a claim are disclosed in the prior art, it is not inventive to discover 
the optimum or workable ranges by routine experimentation." In re Alter, 220 F.2d 454, 
456, 105 USPQ 233, 235 (CCPA 1955) MPEP 2144.05 II A. In this case Dugue 
disclosures the general condition that the oxygen-lean oxygenated gas injection orifice 
area is larger than the injection cross section area of the second jet of oxygen-rich gas 
as discussed above 

With regard to claim 17 Khinkis also discloses wherein the oxygen-rich 
oxygenated gas has an oxygen concentration of greater than 30% by volume (column 3 
lines 46-48). 

With regard to claim 18 Dugue also discloses wherein the oxygen-lean 
oxygenated gas has an oxygen concentration of at most 30% by volume (less than 
30%) (column 4 lines 48-59). 
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With regard to claim 19 Dugue also discloses wherein the distance LI is between 
5 and 20 cm (d1 < 30 cm) (column 3 lines 5-7). 

With regard to claim 20 Dugue also discloses wherein the distance L2 is greater 
than 30 cm (d2 < 63 cm, derived from data in column 3 lines 29-31 , 35-38). 

With regard to claim 21 Dugue also discloses wherein the quantity of oxygen 
injected by the jets of oxygen-rich oxygenated gas represents 1 0 to 50% of the total 
quantity of oxygen injected (column 3 lines 46-51). 

With regard to claim 23 Dugue also discloses wherein the oxygen-lean 
oxygenated gas is preheated before being injected (column 4 lines 49). 

With regard to claim 29 Khinkis also discloses using the method of claim 16 for 
heating a glass charge or for a reheat furnace (column 3 lines 1-2). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Dugue's invention by using the method of claim 16 for heating a 
glass charge in order to provide a furnace with increased heat transfer to the furnace 
load and reduced NOx emission as taught by Khinkis (column 1 lines 10-13). 

With regard to claim 30, the method of claim 16 is capable of being used when a 
continuous production of oxygen is interrupted or when the production is not interrupted. 
It is within the purview of one of ordinary skill in the art to use bottled oxygen when the 
production of oxygen is interrupted and to use oxygen from the production line when the 
production of oxygen is not interrupted. For example Koppang (US 5,759,022) discloses 
the use of bottled liquid oxygen in a combustion system (fig 3), oxygen from an oxygen 
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production line can also be used in this set-up by connecting the line to the compressor 
41 when the liquid line is not used. 

Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Dugue 
in view of Khinkis and further in view of Koppang at a! 5,759,022. Dugue in view of 
Khinkis teaches the invention as claimed and as discussed above except for the 
oxygen-rich oxygenated gas being derived at least partly from a liquid oxygen storage 
unit. 

Koppang discloses a combustor wherein the oxygen-rich oxygenated gas is 
derived at least partly from a liquid oxygen storage unit 38 (fig 3A). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Dugue in view of Khinkis's invention by including the use of liquid 
oxygen from a storage unit in order to provide a means of stocking large quantity of 
oxygen which can be easily replenished to minimize production interruption. 

With regard to method claims 16-21, 23-24 and 29-30 through the normal use 
and operation of Dugue in view of Khinkis and further in view of Koppang's invention 
discussed above the limitation of method of use recited in claims 16-24 and 29-30 will 
inherently be met. 



Allowable Subject Matter 

Claims 25-26 are allowed. 
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Response to Arguments 

Applicant's arguments with respect to claims 16-26 and 29-30 have been 
considered but are not persuasive. Examiner notes that Applicant's argument in pages 
6-7 is convincing as to why the area of the cross section of the injection orifice for the 
oxygen-lean oxygenated gas has to be larger than that of the second jet of oxygen-rich 
oxygenated gas injection orifice; namely to avoid excessive velocity of the high volume 
of air flow required to replace the oxygen-rich oxidizer flow, when the plant runs out of 
the oxygen-rich oxidizer. Applicant's arguments failed to disclose why the ratio of the 
areas has to be specifically between 4 and 100. The limitation that the ratio should be 
between 4 and 100 is deemed a matter of optimization within prior art conditions as 
discussed in the rejection. 

Applicant's arguments with regard to the earlier rejection of claims 25 and 26 are 
not convincing as discussed above. However, claims 25 and 26 are allowed as a result 
of the amendment to the claims that overcame the earlier 112 rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 

CFR 1.136(a). 
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A shortened statutory period for reply to tliis final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CHUKA C. NDUBIZU whose telephone number is 
(571 )272-6531 . The examiner can normally be reached on Monday - Friday 8.30 - 4.30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Rinehart can be reached on 571-272-4881 . The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
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USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Chuka C Ndublzu/ 
Examiner, Art Unit 3743 

20100209 

/Kenneth B Rinehart/ 

Supervisory Patent Examiner, Art Unit 3743 



